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1 . GENERAL 

1.1 This section is intended to provide REA Borrowers, Consulting Engineers, 
Contractors, and other interested parties with technical information in 

the design and construction of REA Borrower’ s telephone systems. It covers 
in particular considerations for the design and installation of underground 
cable plant (cable to be placed in conduit and manholes). 

1.2 Underground cable plant for REA Borrowers usually will be installed. by • 

• contract from plans and specifications prepared by a Consulting. Engineer, 
The engineer should detail the following information on the Construction Drawii 
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1.21 The position of manholes, and building and/or pole riser in relation 
to streets, roads, buildings, poles, etc. 

1.22 The distance between manholes (wall-to-wall measurement), manhole to 
riser pole (wall-to-pole measurement) and manhole to building wall- 

to-building measurement) . 

1.23 The conduit configuration, size and type between manholes, manholes 
to riser poles and manholes to buildings. In addition, the drawings 

should reflect all existing and proposed cables and the particular duct m 
which they either exist or are to be placed. 

1.24 Manhole, cable vault and building cable racking diagrams should be 
provided and should show the positioning of all existing and proposed 

cables, cable stubs, and load coil cases. The racking diagrams should also 
show the rack position at which each particular splice is to be placed, r 110 
conduit configurations with the particular cable assignments, cable bonding 
arrangement and any supporting structures that are necessary. 

1.25 The Plan should show exact cable (splice-to-splice) cut lengths for 
all proposed cables to be placed in conduit. 

1.26 Pole and building cable riser should be detailed to show the splice 
locations, supporting structures, method of cable attachment and 

physical protection, if required. 

1.27 Cable identification, cable type, size, conductor gauge, and pair 
count should be shown on all existing and proposed cable whe^e- there 

is a change in size, gauge or pair count. 

1.28 Detailed information should be provided for specialized equipment, 
such as pressurization blocks, valves, flow meters, compressors 

alarms, etc. 

1.3 The Engineer should keep in mind during the design of underground 

cable plant that flexibility of the plant depends to a great extent 
on the physical arrangement of the cables and associated equipment m bhe 
underground conduit and manhole system. ' Correct assignments and arrangements 
of the underground cable will provide economical advantages by decreasing 
future costly rearrangements. 

2. DESIGN CONSIDERATION 

2.01 The underground cables placed in conduit and manhole systems are 

considered the backbone of the outside plant facilities. The sizing 
of cables and the selection of the conductor gauge are determined in accor- 
dance with the design principles as detailed in REA TE & CM Sections 204 and 
210. It is of utmost importance that cable to be placed in the underground 
system be sized to economically justify the use of each conduit due to the 
high cost of providing a conduit and manhole system. Normally, cables that 
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are considered for placement in the conduit system are exchange feeder cables, 
trunk exchange cables, toll cables, and special cables such as video, coaxial, 
etc. The larger size manholes and the greatest number of ducts start at the 
central office and decrease in manhole size and duct number as the distance 
increases from the central office. The sizing of exchange feeder cables will 
normally follow this same pattern. 

2.02 Prior to the design layout of underground cable plant, it is necessary 
for the Engineer to make an on-site field survey of all manholes, pole 

risers, building conduits, etc. 

2.03 A cable racking diagram should be made for the central office vault, 
cable through, central office building wall (See Figures 2, 3, 4? and 

5) showing the location of all existing cables, stubs, load coil cases and 
ducts in use. Using this information a vacant duct should be selected that 
will allow new cable to be placed without crossing over existing cable or 
blocking other vacant ducts. Generally, it is desirable to assign the lower 
conduits to trunk cables and loaded cable which usually will not require 
replacement, and also to special cables, sucn as coaxial, which require 
protection. The cable duct assignment should be the same in each manhole, 
whenever possible. However, each duct should be selected section-by- section, 
since the same relative position- in each manhole may not always provide the 
best cable arrangement. 

2.04 Where cables are pulled through a manhole without a splice, the duct 
selection should be the same at both ends of the manhole. Changes in 

duct selection, especially in elevation, should be considered carefully to 
avoid damage to the cable sheath and to keep the pulling tension as low as 
possible. 

2.05 On the manhole cable racking diagram, all necessary additional cable 
supporting hardware within a manhole should be indicated as should 

additional work such as drilling holes,' etc. 

2.06 Actual lengths of the conduit runs are necessary. These measurements 
can be obtained from the plant-in-place records of the conduit systems. 

But these measurements should be verified so that cable lengths will be correct. 
The distance, manhole wall-to-wall, manhole to-riser pole, or manhole to 
building, should be added to the amount of cable required in each manhole for 
pulling-in, setting-up, testing, and splicing. These measurements when added 
together are to be indicated on the Construction Drawing as cable "cut length." 
The amount of excess cable normally required for splicing, testing and pulling 
usually amounts to 3 feet per cable end or 6 feet per section. 

2.07 For pull-through manholes (no splice), the length of cable necessary^ 
for racking should be added to the wall-to-wall lengths of the conduit 

sections on both sides of the manhole. 
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2.08 Cables and stubs should be arranged in the manhole to allow 
accessibility to the cable splices. In general, limit the number 

of branch cables from the end of mainline splices to two (2). To main- 
tain this arrangement, stubs may be necessary. At locations requiring 
stubs, the size, gauge, and intended use of the stub usually will determine 
the racking position. Where stubs are used to connect branch feeder or 
distribution cables entering the manhole from branch conduits, the terminal 
end of the stub should be racked on the manhole wall opposite the branch 
conduit. 

2.09 At each splice in central office vaults, throughs or on building 
walls as well as in manholes the shields of all cables should be 

bonded together. Detailed information and methods should be shown on 
the detailed drawings. 

2.10 The construction layout drawing should be prepared in detail to show 
all work activity and information necessary to install the underground 

cable plant. The layout drawings will also provide the borrower with plant- 
in-place records upon completion of plant installation. 

3. SAFETY PRECAUTIONS 

3.01 Open manholes should be guarded at all times with a manhole guard 
or barricade. These and other warning devices should be set up 

at the manhole before the cover is removed. 

3.02 Warning lights as approved by local, state or Federal authorities 
should be displayed between sunset and sunrise and when required 

on dark days in accordance with local, State and/or Federal ordinances. 

3.03 Material and tools in the vicinity of a manhole should be arranged- 
so that there is no probability of their falling into the manhole 

or unnecessarily interfering with pedestrian or vehicular traffic. 

3.04 Open flames, torches, lighted cigars, cigarettes, or pipes should 
not be brought near an open manhole, into a cover or tent over a 

manhole opening, nor into a manhole even though tests indicate that 
combustible gases are not present. 

3.041 Only approved lighting and heating equipment of the type recommended 
by a reputable manufacturer of this type equipment should be used. 

3.042 Connection and disconnection of electric lighting equipment should 
not be permitted in the manhole. 

3.043 Every manhole opened for the first time during the day or reopened 
after having been closed for any length of time shall be tested 

to determine whether combustible gases are present. Additional tests 
should be preformed when each work shift changes and at intervals not to 
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exceed two hours during a particular work shift. When a manhole is covered 
with a tent or tarpaulin it should be tested at intervals not to exceed 
one hour. Manholes should also be tested after the removal of water or- 
duct plugs which could possibly have permitted the flow of gas into a man- 
hole. Where gases are detected or suspected ventilation of the manhole by 
forced fresh air equipment should be employed. 

4. PROTECTION OF CABLES 

4.01 When working in manholes care should be taken to prevent damage to 
the cables in setting up the pulling apparatus or in placing tools 

of any kind. Cable should not be stepped upon when entering or leaving 
the manhole. Special care should be taken when working with the_ filled 
type cables especially when the temperature is below approximately 35 F. 
This type cable becomes more difficult to bend and work as the temperature 
decreases, and there is a possibility of cable damage at temperatures near 
0°F degree. 

4.02 Cable reels which are delivered to the work location and are not 
to be set up immediately for placing operations should be securely 

blocked or secured to a substantial support to prevent rolling. 

4.021 Cable reels left along streets or highways overnight should be 
marked in accordance with local and state regulations. Damage to 

filled cables and wire is possible at lower temperatures - refer to para- 
graph 4.01 for details. 

5. CABLE LOCATION AND SELECTION OF DUCTS 

5.01 Care should be exercised so that the cable is placed relative to 
cable number, count, size, cutting length and gauge in strict 
accordance with the construction drawings. 

5.021 The cut ends of nonfilled cable remaining on a reel after a length 
of cable has been removed should be sealed with an approved end 

cap equipped with a pressure testing valve and pressurized with dry air 
or nitrogen between 8 and 10 psi* Filled cable cut ends should also be 
sealed with suitable end caps. 

5.022 The contractor should maintain a record of the cable placed and of 
the cable remaining on any reel after a cutting length has been 

removed. ■ 

5.0221 Each reel should have a suitable tag fixed to the outside of 

each flange indicating the number of feet remaining on the reel. 
The tag should be updated immediately after a length of cable is removed 
from the reel. 


- 5 - 
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5 ' 023 relative ^ 6aCh indlvidual “able for any duet section 

should be specified on numbe ^ “o™*- 31ze > gauge, and cutting length 
Placed in ducts other “° nstru “P™ drawing. Cable should not be 
“able be racked I fT th ° 36 “ hl * haVe been specified nor should the 
without prior approval of?”Ler“ “ Sh °™ “ **“ C ° ntract “ nga 

6. RODDING AND CLEANING DUCTS 

6,01 desiL!ted 0 ?nr ra0t0r ' 3 res P° nsibil ity to determine whether ducts 
tractor d f 000u P anc y should be rodded and cleaned. The con- 

damage to the C 2i! e responsibility for any difficulties or 

cable REA Construction Contract Fo™ 5^1 ' ^SciScSa^ “ **“ aPPU ~ 

6,011 factorv e r nt ther ? u is “y question as to whether a duct is satis- 
prior to placing ^he^able A^ 30 *^ ^° Uld perform the foll °wing test 

^S3=SS 

7. SETTING UP CABLE REELS AND APPARATUS 

7-01 rLi^beT c^l^ifsiL^I the °° ntra0t0r Sh ° Uld 0heok 

the information contained on the construction d^ ^ ° Uttl " g len S th with 
lfiSd dist ““ «• manhoLto ^ 

vSrrit C irneLssary d to e roli rCiSed l ^ mo y ement of cable reels, 
should be rolled in the rHrpM-in • r P ? el a des; *- red - location it 
reel flanges. The reel should not^e^ 6 ^ 7 ,^® a ? rows P ainted on the 
runway 0 f heavy planks should be emploYed"^ 613 t:Llt ’ A substant ial 
may cause the reel to tilt Where T* d h Uneven ground conditions 
cable with a construction truck a CT rahl 8 ^ 3 ?^ 0 m0Ve a reel ° f 

used. ™ WUOfc a CT cable reel sling or equal should be 

7,03 up ™ ^ + 0ablS . r9el “ d be 

do not permit. unless traffic or other conditions 
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7.04 Cable reels should be set up on the same side of the manhole as 
the conduit section in which the cable is to be placed. The 
reel should be made level and brought into proper alignment with the 
conduit section so that the cable may be passed from the top of the 
reel in a long smooth bend into the duct without twisting. This is of 

utmost importance in handling the filled type cable m *®Xld the cable 
ranges of 35 degrees and lower. Under no circ umst ances should the cab le 

be pulled from the bottom of a reel . 

7 05 Adjacent turns of cable on the reel should not be permitted to 

stick together and cause binding as the cable is payed off th 
reel. Feed the cable by rotating the reel manually. 

8. ATTACHING PULLING LINES 

8 01 Cables to be placed in conduit runs should be ordered ^ ^L^ifneth 

(manhole to mLhole center to center distances 
required for racking and splicing) with factory equipped pulling in eyes 
which should be used for attaching the winch line to the cable. All cables 
of 1?25 inches diameter and larger to be pulled into conduit runs should 
use factory eyes. These are available from the cable manufacturers. All 
cables of smaller diameters than 1 . 25 inch diameter s to be P u ^ 9d h ^ a ble 

ends U and I 'then S use''cable e grips^ ea Rings^to^prevent^the^grip^from^B lipping 

CAB^INTO CONDUI^RUNfAPPLIErTO BOTH TIE NOUFtt^D iHD FI^ED^T™ 
CABLES. "B" swivel of 3/4 inch links will be used between the pulling 
eyes and the pulling strand. 

9. INSPECTION OF CABLE 

9 01 All nonfilled cables to be placed in a conduit section should be 
9 pressurized to a static pressure of 12 ±2 psig pr-r to place- 
mpnt If the cable does not hold the pressure for a period of six hours 
the cable should not be placed. Each cable should be inspect ^ 

by the contractor and the engineer at least two hours after p 
determine that the cable has retained its pressure. If there U a 1 BS 
of pressure, the contractor should recharge the cable to 12 + 2 psig 
Unless the cable holds the recharged pressure for six hours, the contrac 

should replace the cable. 

10. FEEDING AND PULLING CABLES 

srs sms s tss: 

s‘5f wms arjffis MX"- 

as it is payed off the reel. 
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10.02 As the cable is payed off the reel it should be careful 

directed by the^nginee^ ^ be removed or erected as 

3 should°n“ 1 be 1 such e that 1 the d c U bl 11 * C3ble d ? ring installat i°n 
stretched or flexed Such +1^+^ + \ le \ s exces sively twisted, 

has an unfavorable effect on its p? + °* °? ly weaJcens the cable but 
fore of utmost importance Lt th ° & f ^perties. It is there- 

are pulled into ducts or conduits B ^neer determine before cables 
allowed to make - the instaUation ten x sl ? ns that will be 

to consider is the coefficient nf fv 1 + ° f the m ° St rm P° rtant factors 
types of duct material and the cablp 1 ^ iv va f U0a . between the various 

is the deciding factor for selecting of lin ? tensions which in turn, 
placed. max rnium cable lengths to be 


S£ « S’Ssc.sS'!^ S" 11 "; “r -» 

Of conduit. Low density cable “ ater * a l with the various types 
The data reflected in Tabled is based 118 1S th ® m ? re °°™°nly used, 
surfaces. The coefficient of fricff P ° n C ° nduit with clsa “ 
conduit material is dirty! It is therefn° rea f S + Significantly if the 
conduit must be cleaned prior to the LstaUaUo^fcabCr^ 1106 ^ 



v _ — ■ ■ V'tCtC u 

in the fieldr e Thf°fi^ e rshw b ttet t lub C?bl + ES Would be eno °nntered 
values are almost one half or less of thos^f^ co ® fficient of friction 
lesser tensions to be devpinrwJ , f those for a toy cable, allowing 

pulled. For purposes of safety Sgardin^nuir ° 1 ® ngtl ? s that can be 

y garaing pulling tensions of the cable, 
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«. to .otolton, or ,.to 

tension and length calcula • throughness 0 f application. ln < 
dependent to a large e ^ con R U it relative to being dirt 

f ree^as* previousl^mentioned, contributes significantly to the actual 

coefficient of friction. 

in 031 The length of cable that may be safely pulled into a duct 
10,031 Satem depends on the following factors: 

1 Size and type of conductor, e.g., copper or aluminum. 

2. Maximum pulling ^able^pullin^eye^ basket’ weave grip, 

3. Method of pulling cable pulling , 

core hitch, etc.). 

4. Number of bends in conduit. 

5 . Radius of bends. 

6. Bend angle. t 

7 Coefficient of friction. . 

8 '. Cable pulled dry or lubricated. 

Once a cable route has been ^^ V calculltSns e of^able length and 
type of cable selected, prelim y ^ ament of manholes and other 
tensions can be made to aid term i„ation or distribution points of 
termination points. Often the termin ioe needs and territorial 

the cable are predetermined °^;Tig£ring can often 

boundaries. Prior planning an P following cost savings as a 

arrange these points ? 1 Reduced splicing costs; 

direct result of using longer^ lengt chargeB and set-up 

2 . Fewer ^“U^g^e charges; 5. Fewer reel length 

X£r. i5 »• *“ ="• “ il= - 

■ « n „ 


10.032 


In order to successfully pull a length “^^“uowable 

eystem without in ^ tTAI* thic value — 

pulling tension must be determi ne ■ folio* 

equipped with factory applied pulling eyes, 

is used: 

T = ANK (equation 1) where; T = ^^(^mils)*^ 

A = Cross Sectional area, o con « i of the total C' 
tors terminated in pulling y ( equipped pulling ey 
cable are terminated in (K - 0 008 lbs./eir. 

depending on conductor material (K - O.uub / 

or 3/4 hard aluminum). 
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To determine A: 


Conductor Size 

um 

19 

22 

24 

26 


Area 

(Cir. Mils) 

1290 

642 

404 

254 


This equation is used to determine the absolute value of maximum 
allowable pulling tension for any type of communications cable 
regardless of shield and jacket design. 


E xample : Determine maximum allowable pulling tension for a 900 
pair, 24 gauge cable. 


T = ANK 

T = 404x900x0.008 
T = 2909 lbs. 

10.033 Having determined the maximum cable pulling tension, the 

maximum allowable pulling length for the same type of cable 
canbe. calculated utilizing the maximum pulling tension from the 
following equation: 


Example : 


T 

L ~WF (nation 2) 

L = Maximum allowable pulling tension (ft.) 

T - Maximum allowable pulling tension (lbs.) 
W = Weight of cable (lbs/ft) 

F - Coefficient of friction (for duct type) 


What length of 900 pair, 24 gauge PIC cable can be 
pulled into PVC conduit with no conduit bends and the 
cable equipped with a factory applied pulling eye? 



T = 2909 (lbs) 

W = 3.34 (lbs/ft) 
F = 0.363 


L = 


2909 
3734 (0.363) 


L = 2399 ft. 


b a we re made using cable lubricant the value »F" would 

oe u.155 and the solution would be: 


L - I 
L “WF 

The use of lubricant 


r — 

3734 (0.155) L = 5619 ft * 

more than doubles the maximum allowable pulling length. 


- 10 - 
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,0.031 Th. '•“H’ b r£Hf Su« 21* 

tensions is as. tolxow». 

.1 \ 



1 = Pulling Tension (lbs) 

1 = Length of cable («■) 

V = Weight of = a ^ e f ;^(lon between duct and cable. 

F = Coefficient of 

f = Pulling Tension Ubsj bend. 

T = Accumulated tension to star (oonsta nt = 2.718) 

e 1 = Base of natural or Naper ^Kcfand cable. 
f = Coefficient of friction * =57.3 degrees) 

; = Bend angle in radians (1 radian 

, • „u. MR— 2 is found by beg 

th S e 5 m-1 Vd find the accumulated 

, . /n) ^ use d to find the ten? 

Equation [3) is useu 

Manhole 1 to point A 

T ss 1 Vf - x 3*34 x °*373 - 1 

Point k to Point B is found by using 

1 = T e fa = 35 (0-363 x 1.57) = < 
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Accumulative tension to point B = 121 lbs + 6l lbs . „ 1g2 ^ 

to point S1 C- ? f = t i 1 82 5 ? 0 ( 500 t x S 3?34°x 0*3^783^. ^ ^ tension 
Tension at point D: 6 5 e (-363 x . 79 ) + 788 = ^ ^ 

point D:°T ~%f° (400 xtuVo.m tension to 

I" 6 t ten3i0n ^ ^ F! T = 656 (0 ‘ 363 X + 1 359 = 1445 lbs . 

point e p^ i T n =°i445 e + ^5oQ 0 ° t 2®®° t ^ 0 “^|^t ll 8n^added^to the tension at 

The 6 as oalou lated in paragraph T 0 ?? L • ° & ?°° pair 2 4 gauge 
The cable can therefore hp mm ^ 5 ^.032, it is noted to be 2QOQ ik 0 

the maximum allowabfr^HinTtelLT V*? MB " 2 Without -oeedLg 

the maximum allowable pulling tension' l ?u® equation number 4, aS S 

shown on p aga 11( calculation in ^ equati ° a number 4 as 

and converted to base "10" IrLX^fsIoSotf ° f radi “ S 

0 OI7453 l I hSre S = “ lgle “ radians sin °e a degree = 

0-017453 radians and the exponent iactor to convert irom ■ . 

''n to lo g 10 ia 0.43429 

T = T io°- 0 °758fa g 

1 where a = ^gle in degrees. 

lubriqatio^will^provide^^substantial USe <* 

10,035 Another factor tn 

p ^ T A (equation 5) 

T = ^ all + p ^?aure (lbs/ft) 
n _ p te nsion (lbs) 

" Radius of bends (ft) 
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The maximum allowable side wall pressure for telephone cable should not 
exceed 100 lbs/ft. In such cases of multiple bends, the greatest 
tension will be developed through the last bend, as will the greatest 
Side will pressure. The following calculations display the side wall 
pressure developed for the figure conduit system diagrammed on page 11. 

Bend A B, P = T/R = 214/35 = 6.1 lbs/ft 
Bend CD, P = T/R = 1093/65 = 16.8 lbs/ft 
Bend E F, P = T/R = 2102/65 = 32.3 Ibs/ft 

10.041 Cables should be lubricated with "B" or »C" cable lubricant as 
they are payed off the reel into the cable feeder. A cable 
lubricator (funnel) should be placed around the cable just ahead of the 
cable feeder to facilitate proper lubrication of the cable. 

WARNING 


UNDER NO CIRCUMSTANCES SHOULD OTHER CABLE LUBRICANTS BE USED. SOAP 
LUBRICANTS OR LUBRICANTS CONTAINING SOAP ARE DEFINITELY HARMFUL TO 
POLYETHYLENE SHEATHED CABLE. 

10.041 The quantities of B or C cable lubricant which should be used 
in cable placing operations are indicated in the following 

table : 


Cable Size 
(Outside diameter) 

In inches 

Less than 1 3/8 inches 
1 3/8 inches to 2 inches 
Larger than 2 inches 


Quantity of Lubricant 
Pounds per 100 feet of cable 
^Normal Pulls Long Pulls & Pull through 


5 lbs. 
7.5 lbs. 
10 lbs. 


10 lbs. 
12.5 lbs. 
15 lbs. 


# Lubrication of the polyethylene sheath is not required in lengths 
shorter than 300 feet provided the conduit section is free from 
sharp bends. 

10.042 After the cable has been placed the exposed cable in the man- 
holes should be wiped clean of cable lubricant with a cloth 
before leaving the manhole. 

10.05 Cable placed in conduit should be 

All equipment should be carefully checked to insure that it is 

properly set up prior to beginning the pulling operation, m 
minimize interruption once pulling has started. Insofar J^ired 1 ' 
the cable should be pulled without interruption until the required 
amount of cable is into the manhole. The cable should be pulled a 
rate of 90 to 100 feet per minute. 

SSMSrftffSfi.’S 5 KS 

necessary to avoid damage to the cable. 
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10.052 If for any reason the pulling operation is halted between 

manholes, the winch operator should not release the tension 
on the winch unless directed to do so. In restarting the pulling 
operation, the inertia of the cable should be overcome by gradually 
increasing the tension in steps a few seconds apart until the cable 
once again is in motion. 

10.06. Long lengths and pull-through cables should be adequatley 
lubricated by increasing the amount of B or C lubricant by 
five (5) pounds per 100 feet as indicated in paragraph 10.041* The 
leading end of the cable at intermediate manholes should be guided into 
the duct and a feeder tube nozzle placed around the cable to prevent 
the cable from rubbing on the edge of the duct. To maintain pressure 
on the sealing gasket of the pulling eye of polyethylene cables, so 
equipped, the pulling eye nut should be retightened at each interme- 
diate manhole. 

10.07 Sufficient cable should be left in each manhole to properly 
rack and splice the cables as shown in the contract drawings. 

All pulled ends should be examined for evidence of damage due to the 
pulling operation. The cable sheath should not be pulled beyond the 
cable core. Notification to the engineer should be made for inspection, 
and repair action that should be taken where cracks or openings are 
found in the cable sheath following the pulling operations. Repairs 
should be made in accordance with the REA Splicing Standard PC-2. 

NOTE : Cable ends should be kept sealed at all times. Only REA 
accepted cable end caps may be used for this purpose s ■ > 

10.08 After the cables have been placed, the cable ends in all manholes 
should be temporarily secured to the cable racks to prevent damage. 

Any bending of the cable sheath should be . accomplished in such a manner as 
to avoid possible injury to the cable sheath. Excessive lengths of cable 
in the manhole should be looped around the manhole in long sweeping bends 
and tied securely in a location where it will not obstruct the working 
space in the manhole. The cable ends should be so placed that they are 
high, close to the manhole roof. 

10.09 Duct seals acceptable to REA, should be placed around the cable 
in the ends of each duct section when the ends of the duct are 

broken or are in such condition that sheath damage appears likelyj where 
cables are installed in metal pipe conduit. 

10.10 After the cables are placed, each cable should be identified on 
each end of a splice with identification tags indicating the 

cable number, pair count, size, and gauge, and also the cut length. 

10.11 Splices should not be placed or pulled into the duct (duct 
splices) but should be positioned within the manholes. 
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10.12 Where filled type cables are to be spliced to a pressurized 
cable, a cable stub with an installed in-line pressure block 
should be placed between the filled cable and the pressurized cable. 

11. PULLING CABLES INTO SUBSIDIARY DUCTS 

11,01 When placing cable in a subsidiary duct extending from a 
manhole, service manhole or vault to a pole riser, or to 
a building, the cable reel should be located at the end of the duct 
nearest the bend. The cable should be fed in a long smooth curve 
rather than be pulled upward around the bend from the opposite end. 

11*02 Due to the number of bends usually encountered in. subsidiary 
conducts, B or C cable lubricant should be used to facilitate 
placement of the cable regardless of the conduit lengths. 

11.03 Sufficient cable should be left at each end of the duct to 
permit setting-up and splicing. The cable should be lashed 
temporarily to the pole or wall with houseline to insure that it does 
not interfere with other activities, become a safety hazard in work 
areas or come into contact with electrical power service. 


12. SEALING DUCTS 

12.01 The ends of all ducts whether specified for occupancy or to 
remain vacant should be sealed to prevent the entrance of 

foreign materials and to protect against gas and ^ ater t of 

buildings. The type of duct seal to be used is shown in the List of 
Materials Acceptable for Use on Telephone Systems of REA Borrowers. 

13. ELECTRICAL PROTECTION AND BONDING 

13.01 In general all underground cable shields should be bonded 
together at each manhole, cable vault, undergroun P > 

underground to aerial junctions and at other locations as ay 
specified on the construction drawing. 

11.011 Central Office The shields of all cables entering the neutral 
office should be bonded together and connected to the centr 1 
office ground with a #6 AWG or larger ground wire. ^ the 

connected to the cable shields in the cab e va „ construction 

cable entrance as is practicable and/or as specified on Jfceconsu™ 

drawings. Where a suitable ground ® . strip of bonding 

may be desirable to establish a ground by g support, 

ribbon the length of the vault frame above the top ^Approximately 
The bonding ribbon can be secured with wire n e 0ha nically fastened 

three feet apart. This bonding ^ te4in!tedin the vault, 

to the central office ground lead whl ° h tions oan then be made 

As each cable is installed, the ground c bo7e bonding ribbon 

conveniently by bonding the splice enclosure to the above 

where they cross. 
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51 ?. 


Manholes The shields of all cables in each manhole should be 
EondecTtogether by placing a bonding wire or ribbon as described 
,, option 13.011. At intermediate manholes where the cable is pulled 
through without a sheath opening, bonds are not required. 


n.nn Buildine Entrances All cable should he bonded and/or _ grounded 
as close to the building entrance as possible. Generally a 
6 or larger ground wire is run from the cable shield, or splice 
enclosure to a permanent and convenient pipe in the cold water system. 

A bond should be placed between the metallic conduit and/or cast iron 
bend and the metallic shield of the cable or aerial cable suspension 
strand at each end of an underground dip and at underground aerial cable 
junctions. 


14. PLACING UNDERGROUND LOAD COIL CASES 

14.01 The construction drawings should indicate where the case should 
be located: 

a. placed on the floor of the manhole in a vertical position 

b. placed on its side 

c. attached to the wall or 

d. buried in the floor of the manhole 
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14.011 In line manholes the cases will generally be attached to the 
end wall or stood on the floor. 



At some locations where available ^^^^^"at^fend of the 

Lrie’T irthlToadU cese^et^etailea J. ^-anhole floor, 
the stub should be arranged as indicated 




CONTINUE ON SHEET 


CONTINUE ON SHEET 






FIGUBE 2_ . M 

Typical Manhole Backing Diagram 
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pical Cable Vault Vi*h 
ill Mounted Cable Racking 



wort* i 

CD Citrnt cin thill b« used In tht forming of 
cabltCa} to prevent kinking* Cable* thill not 
b« formed to a radlut of lata than ten time a 
th* diameter of the ceble. 

Celt Lron apUta cam suit be supported by 
the cable rack* to prevent cable damage. It 
la ruggeated that a 1/2" or 3/4" gatvanlied 
Iran pipe be uted for thle support and ln- 
*■ tailed aa Indicated on the drawing. 

All apllce ancloaurta thall be bonded together. 
The nelhod of bonding will be In accordance 
with Lnetrocttoni laauad by the Engineer. 

(?) All cable# ahall be aecured to the cable racks 
with lathed cable aupporta. 

® Lead cable tega shoving the cable Identification 
»~1 pair count thall b* placed on th. cab le (a) 
on both aide# of apllcea. 

(b) Install duet aaala or pluga at .requited. 


Lathad Cabla 



ATTACHMENT OF CABLE SUPPORT 
10 HAHUOLE CABLE RACK 
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